Clefting of the lip and palate is one of the most common congenital malformations encountered worldwide. It affects about 1 to 1.6 per 1000 live births and is more common in males than in female, [1] [2] [3] occurring more frequently on the left side than it does on the right side of the face. 1, 4 The condition can come as a severe emotional shock to parents, particularly in third world countries where prenatal detection is not affordable and parents cannot be sensitised before the birth of their child. Such emotional trauma can lead to a sense of blame, guilt and strained social relations at a time when family support is most needed. 5 Early intervention into cleft management provides some emotional comfort and is helpful as the maxilla undergoes its greatest postnatal growth change during infancy and early childhood. 6 Maxillary growth was found to be favourable in patients who waited the recommended period as compared with those who had early surgery. In addition, palatal dimensions were more nearly normal in the late group than in the early group. 7 The 'rule of ten' (10 g haemoglobin, 10 weeks of age and 10 pounds of body weight) is usually applied to determine the timing of the surgical intervention in cases of congenital clefts. 3, 8 Adequate feeding and nutrition is therefore vital to meet this requirement.
While the six months waiting period prior to surgery is a medical recommendation, the delay may be psychologically challenging and stressful for the parents and family.
Lip taping of the cleft lip and the use of intra-oral obturators/ feeding plates promote neonatal nursing and can have a reassuring and comforting outcome on the parents and family. 9 Patients treated by presurgical orthopaedics such as obturators or feeding plates have been shown to have a higher probability of achieving favourable occlusal relationships than in those treated by surgical intervention only. 10 An obturator or feeding plate is an appliance fabricated from acrylic that seals the cleft, separates the oral and nasal cavities and permits effective deglutition without regurgitation or spillage of fluids through the nose. This appliance was designed by Hotz and has been modified considerably since its introduction. 11 Acrylic obturators have generally been the appliance of choice for neonates presenting with a cleft palate. Although claims have been made that these appliances can result in favourably reducing the cleft, there is no documented evidence to support this. Acrylic obturators are bulky in the confines of a neonate mouth and require periodic relining, rebasing and even replacement to conform to changes in growth. Acrylic carries the inherent risks in that it may irritate the mucosa and can compromise oral health by virtue of its porosity. The reline material has the potential to tear or fracture and the additional mass it introduces can negatively influence the retention of the appliance in the confines of a neonate mouth.
According to Bütow (1984) , the infant tolerates the feeding plate well, and usually gives voice to displeasure at its removal for cleaning purposes. It is important that initially such a plate should be placed in the first two weeks of life, preferably in the first couple of hours after birth. 8 Infants should not wear the obturator during the week prior to surgery so that the mucosa may be lesion-free and so resist any hyperplastic reaction. To limit the risk of complications the mucosa has to be as healthy as possible for the surgical reconstructive procedure.
The adoption of computer technology and computer aided design (CAD) in particular, offers the potential to design obturators that may alter and direct tissue growth favourably in and around the cleft to facilitate surgical closure.
Invisalign® and Clearpath® are orthodontic treatment modalities aimed at aligning teeth through the application of a series of modified thermoplastic occlusal guards (gum-guards). The appliances progressively effect selective and incremental changes in tooth position until the desired result is achieved. The appliances are made from a thermoplastic, viscoelastic material 1-3 mm thick that is heated and tightly suctioned over a study cast of the patient's mouth. The appliances are translucent, smooth, light weight and have an inherent elasticity which makes them self-retentive, eliminating the need for wire clasps or relines.
While successful in achieving tooth movement, the Invisalign® and Clearpath® techniques have not been applied to the management of neonates with a cleft palate. This treatment modality may have significant value in the early stages of cleft palate management. It is therefore pertinent that the application of this treatment modality to cleft palate babies be explored.
From successive CAD modified images of the cleft palate (Figures 1 and 2 ), models can be printed and thermoplastic, viscoelastic Alveolar Moulding Obturators (AMO) may be constructed on the models.
A total of five AMOs fabricated from five progressively modified printed models are shown in Figure 3 .
These should be supplied to the patient individually on a monthly basis and it is expected that the use of progressively modified obturators will approximate the alveolar arches and palatal cleft favourably in preparation for surgical repair. The AMO approach will provide that essential emotional comfort to patient and to parents, will minimise regurgitation and spillage, and should result in reduced surgical commitment.
The appliances are destined for clinical trial. 
